Upregulation of fibroblast growth factor receptor 3 and epidermal growth factor receptors, in association with Raf-1, in urothelial dysplasia and carcinoma in situ after the Chernobyl accident.
The present study was carried out in order to examine the molecular status of selected growth factor receptors (GFR) in urinary bladder lesions, recently described by our group as representing 'Chernobyl cystitis'. Fibroblast growth factor receptor 3 (FGFR3), epidermal growth factor receptor 1 (EGFR1), EGFR2neu (a member of the same family), p53 and Raf-1 serine/threonine kinase expression were evaluated immunohistochemically in urinary bladder biopsies from 22 men with benign prostate hyperplasia (group 1). For comparison, 16 men with benign prostate hyperplasia and five women with chronic cystitis living in non-radio-contaminated areas of the country were also investigated as controls (group 2). Additionally, 14 patients with dysplasia, carcinoma in situ (CIS) and primary urothelial carcinoma (UC) operated before the Chernobyl accident as well as 23 patients with UC living in the radio-contaminated areas were included as pre- and post-Chernobyl UC groups 1 and 2, respectively. Chronic proliferative atypical cystitis ('Chernobyl cystitis') was observed in group 1 patients. Foci of dysplasia and CIS were found in 22 (100%) and 19 (86%) of the 22 cases, respectively; moreover, two small UC were also detected. Elevated levels of FGFR3, EGFR2/neu, p53 and to a lesser extent EGFR1 and Raf-1 expression in the urothelial dysplasia and CIS were evident for patients of group 1. Statistically significant differences in immunohistochemical scores for FGFR3, EGFR1, p53 and Raf-1 were observed between groups 1 and 2 and between group 1 and the post-Chernobyl UC group 2, where a change in expression of EGFR2/neu was also noted. A significant decrease in FGFR3 expression in additional pre-Chernobyl UC group 1 with dysplasia, CIS and UC compared with group 1 Chernobyl cystitis cases was detected. Our findings suggest that FGFR and EGFR signaling pathways, associated with p53 and Raf-1 activation, may contribute to multistage urothelial carcinogenesis caused by irradiation, through autocrine or paracrine growth stimulation.